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Summary
Introduction:  Inverted  papilloma  (IP)  is  the  most  frequent  benign  tumor  of  the  nasal  cavities.
Recurrence  is  found  in  12  to  14%  of  cases,  mainly  at  the  primary  site,  although  also  exceptionally
in remote  locations.  The  present  paper  discusses  the  physiopathogenesis  of  IP  on  the  basis  of  a
report of  late  second  occurrence  of  IP  at  a  remote  location  and  a  review  of  the  literature.
Case report:  A  man,  who  had  undergone  surgery  in  1997  for  ethmoid  IP  at  the  age  of  56,
presented  11  years  later  with  nasal  cavity  IP  at  a  second  (frontal)  location,  discovered  serendip-
itously during  systematic  follow-up  and  managed  surgically  without  complication.
Discussion  and  conclusion:  The  physiopathology  of  nasal  cavity  IP  remains  unexplained.  No  reli-
able histologic  or  biological  markers  predict  risk  of  recurrence  or  of  malignant  transformation.
The sole  treatment  is  total  surgical  resection.  The  risk  of  local  recurrence,  often  due  to  incom-
plete resection,  is  well  known,  but  that  of  a  secondary  location  is  less  so,  and  regular  very
long-term follow-up  is  justiﬁed.
© 2013  Published  by  Elsevier  Masson  SAS.
aIntroductionInverted  papilloma  (IP)  is  the  most  frequent  form  of  benign
tumor  of  the  sinonasal  cavities  [1],  with  incidence  estimated
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http://dx.doi.org/10.1016/j.anorl.2012.11.004t  0.4  per  100,000  of  the  population  [1,2].  Male  subjects  are
specially  concerned,  with  a  sex  ratio  of  3/1;  median  age  at
nset  is  50  to  60  years  [1,2].
Evolution  shows  three  particularities  [1,3]: recurrence
ccurs  in  12  to  14%  of  cases;  carcinomatous  transforma-
ion  is  possible  (5  to  15%  of  cases,  depending  on  the  series
1]),  either  as  inﬁltrating  squamous  cell  carcinoma  or,  more
arely,  as  transitional  carcinoma  (which  has  better  progno-
is);  exceptionally,  it  may  be  multifocal.
.
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Figure  1  Primary  tumor,  1997.  Contrast-enhanced  sinus  CT.  A.  Axial  slice.  B.  Coronal  slice.  Initial  assessment  after  primary  surgery:
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pight medial  meatus  polyps  with  anterior  ethmoid  cell  involvem
amina papyracea  osteolysis  (black  arrow)  and  anterior  ethmoid
Prolonged  regular  postoperative  follow-up  is  mandatory,
s  early  or  late  recurrence  is  not  rare  [4].  Incomplete
esection  is  an  undeniable  cause  of  recurrence  [1].
We  report  a  rare  case  of  IP  appearing  again  at  a  site  dis-
inct  from  the  primary  location,  11  years  after  surgery  for
he  primary  tumor.  Late  recurrence,  or  a  new  tumor?  This
ase  leads  us  to  discuss  the  physiopathological  mechanisms
nderlying  this  second  tumor.
ase report
r.  F.,  born  in  1941,  had  been  a  20-pack-year  smoker  before
topping  for  14  years,  and  an  occasional  consumer  of  alco-
ol;  his  only  medical  history  was  of  stomach  ulcer.  He  was
eing  followed  in  ENT  for  chronic  rhinosinusitis.
In  1997,  when  he  was  aged  56,  onset  of  unilateral  right
asal  cavity  polyps  resistant  to  medical  treatment  prompted
maging  examination.  CT  found  nasal  cavity  obstruction  up
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igure  2  Sinus  MRI,  ‘‘recurrence’’  in  2008.  A.  T2-weighted  coronal  
art of  right  frontal  sinus,  in  hyposignal  on  T2,  with  heterogeneous   and  extension  toward  the  right  maxillary  sinus.  Slice  B  shows
e  wall  condensation  (white  arrows).
o  the  inferior  turbinate  and  in  the  right  anterior  ethmoid
ells,  causing  osteolysis  with  osteocondensation  of  the  bone
alls  (Fig.  1).  Surgical  resection  was  performed  with  broad
argins  on  an  endonasal  approach.  Anatomopathology  found
n  IP  within  the  polyps,  and  also  conﬁrmed  total  resection.
he  patient  was  followed  up  in  ENT  every  3  months  for
 years,  then  every  6  months  as  part  of  regular  chronic  rhi-
osinusitis  follow-up.  There  were  no  signs  of  recurrence
uring  the  ﬁrst  years  of  follow-up.
In  2008,  while  the  patient  was  asymptomatic,  CT  per-
ormed  as  part  of  the  follow-up  of  a  right  frontal  ethmoid
ucocele  treated  by  surgery  1  year  previously  found  a  sus-
ect  image  at  the  inferior  anterior  right  frontal  sinus  at  a
istance  from  the  frontal  recess.  Complementary  MRI  indi-
ated  probable  IP  (Fig.  2).  An  external  surgical  approach  was
sed  to  perform  right  frontotomy.  The  tumor  was  implanted
n  the  upper  part  of  the  right  frontal  recess.  Anatomopathol-
gy  conﬁrmed  the  diagnosis  of  sinus  IP.  This  ﬁnding  was
specially  astonishing  in  that  there  had  initially  been  no
slice.  B.  Fat-sat  contrast-enhanced  axial  slice.  Lesion  in  inferior
contrast  uptake.  Note  characteristic  pleated  aspect.
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IP  in  the  right  frontal  sinus,  nor  any  clinical  or  radiologi-
cal  lesion  there  on  an  assessment  made  2  years  previously,
in  2006.  On  immunohistochemistry,  screening  for  possible
recurrence  markers  [5],  anti-Ki-67  antibodies  (MIB-1)  as  pro-
liferation  markers  and  anti-P53  as  tumor-suppressor  gene
marker  showed  no  overexpression,  whether  on  the  2008
lesion  or  retrospectively  at  the  initial  1997  lesion  specimen.
Oncogenic  HPV  infection  screening  by  in  situ  hybridization
was  negative  at  both  locations,  demonstrating  that  HPV  was
not  implicated  in  the  IP.
Discussion
The  present  case  is  of  interest  in  several  respects:
•  it  is  the  ﬁrst  case  of  suspected  secondary  location  of  nasal
cavity  IP;
•  the  patient  had  been  very  closely  monitored,  both  clini-
cally  and  radiologically,  for  his  chronic  rhinosinusitis,  so
that  any  right  frontal  tumor  could  be  ruled  out  during  the
ﬁrst  10  years  of  follow-up;
• it  shows  the  rapid  evolution  of  the  IP,  which  developed  in
the  frontal  sinus  in  less  than  12  months,  and  grew  to  more
than  15  mm  by  the  time  of  surgery.
Onset  of  a  second  IP  at  a  location  remote  from  the  ﬁrst,
more  than  10  years  after  initial  surgery,  has  never  previ-
ously  been  reported.  Two  hypotheses  suggest  themselves:
late  recurrence  from  cells  of  the  primary  ethmoid  tumor,  or
else  a  secondary  location.
In  favor  of  the  ﬁrst  hypothesis,  IP  is  notoriously  prone  to
recurrence,  as  frequently  reported  [1,3,6,7].  In  the  present
case,  one  can  imagine  tumor  cells  migrating  to  the  frontal
sinus  during  the  initial  operation  11  years  previously  and
remaining  quiescent  for  several  years.  There  have  indeed
been  reports  of  recurrence  more  than  20  years  after  primary
resection  [3];  unlike  in  the  present  case,  however,  recur-
rence  was  always  at  the  primary  location  [6],  and  in  90%  of
cases  occurred  during  the  ﬁrst  2  years.
The  ‘‘second  location’’  hypothesis  raises  the  question
of  its  physiopathology,  and  may  well  be  related  to  cer-
tain  rare  cases  of  multifocal  IP.  The  etiopathogeny  of  IP
remains  poorly  elucidated.  Many  hypotheses  have  been
made,  including  a  viral  etiology,  which  has  been  widely  stud-
ied,  notably  with  regard  to  HPV  and  EBV,  without  any  very
clear  conclusion  [8].  Some  authors  suggested  possible  indi-
vidual  susceptibility  factors,  or  an  environmental  factor  such
as  exposure  to  industrial  chemicals  [8,9].  Several  molecu-
lar  studies  in  recent  years  examined  the  possible  role  of
certain  proteins,  but  failed  to  identify  a  reliable  marker  of
recurrence  risk  [7,10].
In  the  present  case,  the  two  locations  were  separate  and
onset  was  at  an  interval  of  11  years,  with  a  rapid  1-year
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evelopment  of  the  second  tumor.  More  than  the  11-year
nterval,  it  is  the  difference  in  site  that  suggests  occurrence
t  a  second  location  rather  than  recurrence,  even  if  the  lat-
er  cannot  be  entirely  ruled  out  in  as  much  as  the  two  sites
ere  anatomically  very  close.
In  the  light  of  these  ﬁndings,  two  recommendations  may
e  made:
 surgery  should  be  as  precise  and  meticulous  as  possible,
both  to  ensure  total  resection  and  also  to  prevent  perop-
erative  metastasis  to  other  sinus  sites;
 clinical  surveillance  should  be  prolonged  beyond  the  ﬁrst
2  years,  with  regular  CT  and  MRI  assessments  after  surgery
for  the  primary  tumor,  to  screen  for  and  treat  recurrence
or  later  onset  at  a  secondary  site.
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